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DETAILED ACTION 

1 . This Office Action is in response to the communication filed on September 12, 
2005. Claims 2-5, 12, 13, 16-18, 21, 24-25 and 29 are cancelled and claims 31-44 are 
newly added. Claims 1, 6-11, 14-15, 19-20, 22-23, 28 and 30-44 are pending in the 
application. 

2. The indicated allowability of claims 5-6, 1 8 and 24 is withdrawn in view of the 
newly discovered reference(s) to Ishizaki et al. (USPN: 5,761,426). Rejections based 
on the newly cited reference(s) follow. 

Claim Objections 

3. Claim 30 is objected to under 37 CFR 1 .75(c), as being of improper dependent 
form since it depends on cancelled claim 29. Applicant is required to cancel the 
claim(s), or amend the claim(s) to place the claim(s) in proper dependent form, or 
rewrite the claim(s) in independent form. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 



Application/Control Number: 10/602,509 Page 3 

Art Unit: 2186 

4. Claims 1, 6-8, 11,14, 19-20, 22, 32-33, 38 and 40-41 are rejected under 35 
U.S.C. 103(a) as being unpatentable over Okada in view of James et al. (USPN: 
6,026,472) hereinafter, James, further in view of Ishizaki et al. (USPN: 5,761,426), 
hereinafter, Ishizaki. 

As per claims 1 , 6, 1 1 , 20, 38 and 40, Okada teaches a method comprising 
locking at least one entry in a translation look-aside buffer (TLB) to make the at least 
one entry available to a process during at least two active periods of the process (i.e. in 
the time-critical process) and determining a number of entries to lock, i.e. entries 
associated with the time-critical process (e.g. see Col. 5, lines 27-35). However, Okada 
does not teach that the step of determining a number of entries to lock comprises 
counting unique page access instances during an active period of the process. James, 
on the other hand, discloses unique page access counter for counting unique page 
accesses during an active period of the process, i.e. during an active transaction (e.g. 
see the abstract and Col. 4, lines 29+). James also teaches that the step of determining 
a number of entries to lock comprises determining a value of a page usage metric for 
the process, i.e. determining the page access pattern (e.g. see the abstract and Col. 1, 
lines 59-62). Accordingly, it would have been obvious to one of ordinary skill in the art 
at the time of the current invention was made to implement the unique page access 
counter taught by James in Okada's method so a record of memory access patterns is 
created which can be used to optimize memory and process assignments. Therefore, it 
is being advantageous. 
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Neither Okada nor James teaches the further limitation of comparing the value of 
the page usage metric to values of page usage metrics for other processes. Ishizaki, on 
the other hand, teaches that the value of the page usage metric (i.e. the parameters 
based on the execution of the object code) is compared with (sum of) values of page 
usage metrics for a plurality of other processes (i.e. the parameters for the 
communication pattern which are stored in the working area) to determine if they are 
identical (e.g. see the abstract). In other words, the value of the page usage metric (i.e. 
the parameters based on the execution of the object code) and (sum of) values of page 
usage metrics for a plurality of other processes (i.e. the parameters for the 
communication pattern which are stored in the working area) are considered to 
determine if they are identical. Accordingly, it would have been obvious to one of 
ordinary skill in the art at the time of the current invention was made to implement the 
compare step taught by Ishizaki in the method taught by the combination of Okada and 
James. In doing so, it is determined if they are identical and based on that it can be 
determined which entries to lock. 

As per claims 7, 19, 32 and 41, the combination of Okada, James and Ishizaki 
teaches the claimed invention as described above and furthermore, James teaches that 
the step of determining the value of the page usage metric comprises considering an 
amount of time the process is active by using the interval timer (e.g. see Col. 2, lines 
26-33). 

As per claims 8 and 33, the combination of Okada, James and Ishizaki teaches 
the claimed invention as described above and furthermore, Okada teaches that the TLB 
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includes a plurality of entries, the method further comprising determining which of the 
plurality of entries to lock, i.e. it determines entries to lock, which are a part of program 
performing a time-critical process (e.g. see Col. 2, lines 53-57). 

As per claims 14 and 22, the combination of Okada, James and Ishizaki teaches 
the claimed invention as described above and furthermore, James discloses unique 
page access counter for counting unique page accesses during an active period of the 
process, i.e. it determines how fast the process is executing by counting unique page 
accesses during an active transaction so a record of memory access patterns is created 
which can be used to optimize memory and process assignments (e.g. see the abstract 
and Col. 4, lines 29+). 

5. Claims 9-10 and 34-35 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Okada, in view of James, further in view of Ishizaki. 

As per claims 9-10, 34 and 35, the combination of Okada, James and Ishizaki 
teaches the claimed invention as described above. Many different types of 
replacement/retirement algorithms, such as least recently used/accessed (LRU), most 
recently used/accessed (MRU), least frequently/commonly used/accessed (LFU), most 
frequently/commonly used/accessed (MFU), first-in first-out (FIFO), last-in first-out 
(LIFO), round robin etc., are well-known and notorious old in the art. The 
replacement/retirement algorithm is a system dependent feature. Replacing an entry is 
same as unlocking an entry, i.e. locking an entry is opposite than replacing an entry. 
Since neither applicant nor specification disclose that changing the type of the locking 
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entry (replacement/retirement) algorithm would change the system functionality or 
performance, therefore, any type of retirement algorithms can be used for determining 
which of the plurality of entries to lock. The common knowledge or well-known in the art 
statement is taken to be admitted prior art because applicant failed to traverse the 
examiner's assertion of official notice made in the previous Office Action (see MPEP 
2144.03(C)). 

6. Claims 15, 23, 31, 36-37, 39 and 42 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Okada in view of James, further in view of Ishizaki, further in 
view of Gaither (USPN: 6,223,256). 

As per claims 15 and 23, the combination of Okada, James and Ishizaki teaches 
the claimed invention as described above, but failed to disclose that the step of 
determining the number of TLB entries to lock is based, at least in part, on a priority 
level of the process. Gaither, however, teaches first and second hierarchical section 
placement algorithms in which TLB entries get locked based on the priority level of the 
process (e.g. see Col. 10, lines 29-37). Accordingly, it would have been obvious to one 
of ordinary skill in the art at the time of the current invention was made to implement the 
feature taught by Gaither in the method taught by the combination of Okada, James and 
Ishizaki so the high priority workloads can use most or all TLB entries to avoid delays. 

As per claims 31, 36-37, 39 and 42, the combination of Okada, James and 
Ishizaki teaches the claimed invention as described above, but failed to disclose that 
determining the value of the page usage metric comprises considering a number of 



Application/Control Number: 10/602,509 Page 7 

Art Unit: 2186 

previously locked TLB entries for the process. Gaither, on the other hand, teaches that 
in the Intel scheme, the total number of locked lines in the TLB must be limited to the 
total number of entries of the TLB or fewer. If the number of locked lines exceeds the 
total size of the TLB, a deadlock might occur (e.g. see Col. , lines ). Accordingly, it 
would have been obvious to one of ordinary skill in the art at the time of the current 
invention was made to implement the step of considering a number of previously locked 
TLB entries for the process as taught by Gaither in the method taught by the 
combination of Okada, James and Ishizaki. In doing so, a deadlock situation is avoided 
by making sure that the number of locked lines does not exceed the total size of the 
TLB. 

7. Claims 28, 30 and 43-44 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Greene (USPN: 2004/0139473) in view of Okada, further in view of 
James, further in view of Ishizaki. 

As per claims 28 and 43, Greene teaches an electronic system (i.e. the cable 
modem termination system 1 10 in Fig. 1 ) comprising: an amplifier (263 in Fig. 4A) to 
amplify communications signals; a processor (part of the controller card, 160 in Fig. 1) 
coupled to the amplifier; and an SRAM storage medium (170 in Fig. 1) accessible by the 
processor, the storage medium configured to hold instructions (e.g. see Figs. 1 and 4A). 
However, Greene failed to teach that the processor including a translation look-aside 
buffer (TLB) with lockable entries and the processor performing locking at least one TLB 
entry that corresponds to the process. Okada, on the other hand, teaches a processor 
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(MPU, 10 in Fig. 1) including a translation look-aside buffer (TLB) (20 in Fig. 1) with 
lockable entries (e.g. see Col. 2, lines 53-57). Furthermore, Okada teaches that the 
processor performing locking at least one TLB entry that corresponds to the process 
(i.e. in the time-critical process) and determining a number of entries to lock, i.e. entries 
associated with the time-critical process (e.g. see Col. 5, lines 27-35). Accordingly, it 
would have been obvious to one of ordinary skill in the art at the time of the current 
invention was made to implement the TLB with lockable entries and locking at least one 
TLB entry that corresponds to the process in Greene's system as taught by Okada. In 
doing so, it considerably improves performance of the system by reducing the number 
of TLB miss. 

Both, Greene and Okada, failed to disclose that the processor performing 
counting a number of unique page accesses made by a process. James, however, 
discloses unique page access counter for counting unique page accesses during an 
active period of the process, i.e. during an active transaction (e.g. see the abstract and 
Col. 4, lines 29+). James also teaches that the method further comprising determining 
a value of a page usage metric from the number of unique page accesses, i.e. creating 
a record of memory access patterns from the results of unique page access counters; 
and determining the number of TLB entries to lock in response to the value of the page 
usage metric, i.e. determining the page access pattern (e.g. see the abstract, Col. 1, 
lines 59-62 and Col. 4, lines 29+). Accordingly, it would have been obvious to one of 
ordinary skill in the art at the time of the current invention was made to implement the 
unique page access counter taught by James in the system taught by the combination 
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of Greene and Okada so a record of memory access patterns is created which can be 
used to optimize memory and process assignments. Therefore, it is being 
advantageous. 

None of Greene, Okada and James teaches the further limitation of considering 
the value of the page usage metric and values of page usage metrics for other 
processes. Ishizaki, on the other hand, teaches that the value of the page usage metric 
(i.e. the parameters based on the execution of the object code) is compared with (sum 
of) values of page usage metrics for a plurality of other processes (i.e. the parameters 
for the communication pattern which are stored in the working area) to determine if they 
are identical (e.g. see the abstract). In other words, the value of the page usage metric 
(i.e. the parameters based on the execution of the object code) and (sum of) values of 
page usage metrics for a plurality of other processes (i.e. the parameters for the 
communication pattern which are stored in the working area) are considered to 
determine if they are identical. Accordingly, it would have been obvious to one of 
ordinary skill in the art at the time of the current invention was made to implement the 
compare step taught by Ishizaki in the method taught by the combination of Okada and 
James. In doing so, it is determined if they are identical and based on that it can be 
determined which entries to lock. 

As per claim 30, the combination of Greene, Okada, James and Ishizaki teaches 
the claimed invention as described above and furthermore, James discloses unique 
page access counter for counting unique page accesses during an active period of the 
process, i.e. it determines how fast the process is executing by counting unique page 
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accesses during an active transaction so a record of memory access patterns is created 
which can be used to optimize memory and process assignments (e.g. see the abstract 
and Col. 4, lines 29+). 

As per claim 44, the combination of Greene, Okada, James and Ishizaki teaches 
the claimed invention as described above and furthermore, James teaches that the step 
of determining the value of the page usage metric comprises considering an amount of 
time the process is active by using the interval timer (e.g. see Col. 2, lines 26-33). 

Conclusion 

8. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Hetul Patel whose telephone number is 571-272-4184. 
The examiner can normally be reached on M-F 8-4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matt Kim can be reached on 571-272-4182. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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